Page 1 of 6

                                                            (60-265-01, 02)

COMPUTER ORGANISATION
MIDTERM – I      (18 October 2003)     (Time: 2 hrs)
	Student’s Name:



	Student’s Number:


	Seat Number:


Question: 1 (20 Marks)

(a) Construct the truth table for a Full Adder.

X
Y
Z
S
C

0
0
0
0
0

0
0
1
1
0

0
1
0
1
0

0
1
1
0
1

1
0
0
1
0

1
0
1
0
1

1
1
0
0
1

1
1
1
1
1

      Obtain the simplified algebraic expression for the Sum and the Carry      

outputs. 

S = X⊕Y⊕Z

C = XY+(X⊕Y)Z

      Draw the schematic diagram for the Full Adder, with as small a number of

gates as possible.
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(b) Using the modules of 2-to-1 line multiplexer, construct a 4-to-1 line multiplexer. Obtain the function table for the 4-to-1 line multiplexer.
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 Question: 2 (20 Marks)

(a) A 3-to-8 line decoder, with Active Low outputs, has two Enable inputs. One of the Enables is Active High and the other is active Low. 

Use two such decoders to design a 4-to-16 line decoder. 
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                               G1 = 1  G2N = 0

Use this type of decoders and other gates to implement the following two functions:

(i) F1(A, B, C) = ∑ m(0,1,3,6,7) 

(ii) F2(A, B, C) = ∑ m(2,4,6) 

For both the above functions, use gates with minimum number of inputs.
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                                 G1 = 1  G2N = 0

(b) A 3-to-8 line decoder has Active High outputs.

Use this type of decoders and other gates to implement the following two functions:

(iii) F3(A, B, C) = ∑ m(0,2,4,5,7) 

(iv) F4(A, B, C) = ∑ m(0,1,5) 

For both the above functions, use gates with minimum number of inputs.’
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Question: 3 (10 Marks)

Prove the Boolean identity:

X  + Y.Z = (X + Y).(X + Z). 

RHS = (X+Y)(X+Z) 

         = (X+XZ+XY)+YZ

         = X + YZ

         = LHS

Use it to simplify the following algebraic expression:

F = A.B + A’ + A.B.C.

F   = AB + A’ + ABC

     = AB(1+C) + A’

     = A’ + AB

     = (A+A’)(A’+B)

= A’ + B

Question: 4 (10 Marks)

A = –125

B = 78

Use 2’s Complement arithmetic to calculate A – B.

111100110101

Question: 5 

             A Boolean function has four inputs called A,B,C and D. It has two outputs called F5 and F6. The truth table for the function is given as 

	A
	B
	C
	D
	F5
	F6

	0
	0
	0
	0
	0
	0

	0
	0
	0
	1
	0
	0

	0
	0
	1
	0
	1
	0

	0
	0
	1
	1
	0
	0

	0
	1
	0
	0
	1
	1

	0
	1
	0
	1
	0
	0

	0
	1
	1
	0
	1
	1

	0
	1
	1
	1
	0
	0

	1
	0
	0
	0
	1
	1

	1
	0
	0
	1
	1
	1

	1
	0
	1
	0
	1
	1

	1
	0
	1
	1
	1
	1

	1
	1
	0
	0
	1
	1

	1
	1
	0
	1
	1
	1

	1
	1
	1
	0
	0
	0

	1
	1
	1
	1
	0
	0


(a) Draw the K-map for F5.Obtain the simplified expression in the SOP form. Implement F5 by using NAND gates only.                                      (20 Marks)

	AB\CD
	*00
	*01
	11
	10

	*00
	0
	0
	0
	1

	*01
	1
	0
	0
	1

	11
	1
	1
	0
	0

	10
	1
	1
	1
	1


F5 = AC’+ AB’ + BC’D’ + A’CD’
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 (b) Draw the K-map for F6.Obtain the simplified expression in POS form. Implement F6 by using NOR gates only.                                        (20 Marks)

	AB\CD
	*00
	*01
	11
	10

	*00
	0
	0
	0
	0

	*01
	1
	0
	0
	1

	11
	1
	1
	0
	0

	10
	1
	1
	1
	1


F6 = (A+B)(A+D’)(A’+B’+C’)
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